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(54) Vehicle frame structure for motorcycles 

(57) Solving Means: A rear cushion unit (28) has an 
upper end mounted on a swing arm (24) and a lower 
end coupled to pivot brackets (13) in a position below a 
pivot shaft (25) The pivot brackets (13) are independent 
of each other without being coupled to each other. 

Advantages: A fuel tank, electric parts, or other 
parts, for example, can be clustered between the left 
and right brackets (13) near the center of gravity of the 
vehicle body, and those parts can be disposed near the 
center of gravity of the vehicle body. Therefore, the 
maneuvering capability of racing and off-road vehicles 
incorporating such an arrangement can be increased. 
The vehicle frame can be simplified in structure and can 
be manufactured at a reduced cost. When the vehicle 
is assembled, the distance that the worker needs to 
move can be reduced, and hence the productivity of the 
vehicle is increased. The size of the vehicle is reduced 
because of the clustered arrangement of the parts. 
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Description 

[0001] The present invention relates to a vehicle 
frame structure for motorcycles which is suitable for in- 
creasing the maneuvering capability of the vehicle, im- 
proving the productivity at the time the vehicle body is 
assembled, reducing the size of the vehicle, and simpli- 
fying the vehicle frame structure. 
[0002] Known vehicle frame structures for motorcy- 
cles are disclosed in, for example,© Japanese patent 
No. 2945094 entitled "Electric two-wheeled vehicle" and 
(D Japanese patent No. 2963337 entitled "Motorcycle". 
[0003] FIG. 5 of the above publication© shows a mo- 
torcycle having left and right main frames 13 extending 
rearwardly from a head tube 12, a swing arm 24 swing- 
ably mounted on rear portions of the main frames 1 3 by 
a pivot shaft 23, a rear wheel 29 mounted on a rear end 
of the swing arm 24, and a cushion unit 30 (see FIG. 1 ) 
interposed between the swing arm 24 and the main 
frames 13. 

[0004] FIG. 6 of the above publication© shows a ve- 
hicle frame 11 having a battery case 70 mounted be- 
tween the main frames 13 and a battery 68 housed in 
the battery case 70. 

[0005] FIG. 1 of the above publication® shows a mo- 
torcycle having a main frame 4 extending rearwardly 
from a head pipe 2, an engine 6 mounted on the main 
frame 4, a swing arm 5 swingably mounted on a rear 
portion of the main frame 4 by a pivot shaft 49, a rear 
wheel 7 mounted on a rear portion of the swing arm 5, 
and a shock unit 11 having a lower end attached to a 
lower portion of the swing arm 5 by a link 13 and an 
upper end attached to a crankcase 12 of the engine 6. 

FIG. 2 of the above publication© shows the main 
frame 4 in plan. 

[0006] Generally, vehicle frames have left and right 
main frames extending rearwardly from a head tube. 
Since the main frames are widely spaced apart from 
each other, electric parts or other parts can be disposed 
in the space between the main frames. According to the 
arrangement shown in the above publication © the 
space between the rear upper portions of the main 
frames 13 is small because the end of the cushion unit 
30 is attached to the rear upper portions of the main 
frames 13. 

[0007] Inasmuch as parts to be disposed in the space 
between the rear upper portions of the main frames 13 
need to be disposed separately in other locations, their 
weights are distributed, posing disadvantages on racing 
or off-road vehicles which require high maneuvering ca- 
pabilities. 

With the parts being disposed separately, the 
worker needs to install the parts on the vehicle while 
moving around, resulting in a reduction in the productiv- 
ity and an increase in the side of the vehicle. 

According to the arrangement shown in the above 
publication© since the battery case 70 is mounted be- 
tween the main frames 13, the manpower required to 



manufacture the motor vehicle is increased and the cost 
to manufacture the motor vehicle is also increased. 
[0008] According to the arrangement shown in the 
above publication® , the upper end of the shock unit 

5 11 is attached to the crankcase 12 of the engine 6 which 
is positioned higher than the rear end of the main frame 
4. Therefore, the space between the rear portions of the 
main frame 4 cannot effectively be utilized as with the 
arrangement shown in the above publication© . 

10 [0009] It is therefore an object of the present invention 
to provide a vehicle frame structure for motorcycles 
which allows parts to be clustered at the center of the 
vehicle body, for thereby increasing the maneuvering 
capability of the vehicle, simplifying the structure of the 

15 vehicle frame, improving the productivity at the time the 
vehicle body is assembled, reducing the size of the ve- 
hicle. 

[0010] To achieve the above object, in accordance 
with claim 1 , a vehicle frame structure for a motorcycle 

20 having a pair of left and right main frames extending 
rearwardly from a head pipe, brackets mounted on re- 
spective rear ends of the main frames, and a pivot shaft 
extending between the brackets with a rear wheel sup- 
porting swing arm being vertically swingably mounted 

25 on the pivot shaft, is characterized in that a cushion unit 
has an upper end mounted on the swing arm and a lower 
end coupled to the brackets in a position below the pivot 
shaft, the brackets being independent of each other 
without being coupled to each other. 

30 [0011] Since the left and right brackets are independ- 
ent of each other without being coupled to each other, 
a fuel tank, electric parts, or other parts, for example, 
can be clustered between the left and right brackets, and 
those parts can be disposed near the center of gravity 

35 of the vehicle body. Therefore, the maneuvering capa- 
bility of racing and off-road vehicles incorporating such 
an arrangement can be increased. 

As compared with a conventional arrangement in 
which a cross pipe is mounted on a vehicle frame, the 

40 vehicle frame constructed of the main frames and the 
brackets according to the present invention is simple in 
structure, resulting in a reduction in the cost to manu- 
facture the vehicle frame. 

When the vehicle is assembled, the distance that 

45 the worker needs to move can be reduced, and hence 
the productivity of the vehicle is increased. The size of 
the vehicle is reduced because of the clustered arrange- 
ment of the parts. 

[0012] According to claim 2, a vehicle frame structure 
so for a motorcycle having a pair of left and right main 
frames extending rearwardly from a head pipe, brackets 
mounted on respective rear ends of the main frames, 
and a pivot shaft extending between the brackets with 
a rear wheel supporting swing arm being vertically 
55 swingably mounted on the pivot shaft, is characterized 
in that a cushion unit has an upper end mounted on the 
swing arm and a lower end coupled to the brackets in a 
position below the pivot shaft, the brackets having re- 
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spective lower ends coupled to a cross beam. 
[0013] Because the lower ends of the left and right 
brackets are coupled to each other by the cross beam, 
a fuel tank, electric parts, or other parts, for example, 
can be clustered between the upper portions of the left 
and right brackets, and those parts can be disposed 
near the center of gravity of the vehicle body. Therefore, 
the maneuvering capability of racing and off-road vehi- 
cles incorporating such an arrangement can be in- 
creased. 

Furthermore, the size of the vehicle is reduced be- 
cause of the clustered arrangement of the parts. 
[0014] Embodiments of the present invention will be 
described below with reference to the accompanying 
drawings, in which: 

FIG. 1 is a fragmentary side elevational view of a 
motorcycle incorporating a vehicle frame structure 
according to the present invention. 

FIG. 2 is a fragmentary side elevational view of a 
rear cushion unit which is disposed closely to a ve- 
hicle frame according to the present invention. 

FIG. 3 is a plan view of the motorcycle according to 
the present invention. 

FIG. 4 is a fragmentary perspective view showing 
the vehicle frame structure according to the present 
invention. 

FIG. 5 is a view showing the manner in which the 
swing arm and the rear cushion unit mounted on the 
vehicle frame structure according to the present in- 
vention operate. 

FIG. 6 is a fragmentary perspective view of a vehicle 
frame structure according to another embodiment 
of the present invention. 

FIG. 7 is a fragmentary side elevational view show- 
ing a comparative example of a vehicle frame struc- 
ture. 

[0015] The figures should be viewed in the direction 
in which the reference characters look normal. 

FIG. 1 is a fragmentary side elevational view of a 
motorcycle incorporating a vehicle frame structure ac- 
cording to the present invention. The motorcycle 10 in- 
cludes a vehicle frame 14 having a pair of left and right 
main frames 12 (the main frame 12 remoter from the 
viewer is not shown) extending rearwardly (specifically, 
rearwardly and obliquely downwardly) from a head pipe 
11, and pivot brackets 13 (the pivot bracket 13 remoter 
from the viewer is not shown) mounted as brackets on 
rear portions of the respective main frames 12. 
[001 6] A V-shaped engine 1 6 has a front cylinder 1 6a 
and a rear cylinder 16b and is mounted on respective 



engine attachments 17, 18 of the main frames 12 and 
respective engine attachments 21 , 22 of the pivot brack- 
ets 13. 

[001 7] A swing arm 24 is swingably mounted on a piv- 
s ot shaft 25 extending between the pivot brackets 1 3. A 
rear wheel 26 is mounted on a rear end of the swing arm 
24. 

A rear cushion unit 28 has an upper end attached 
to an upper bracket 31 disposed on an upper portion of 
10 the swing arm 24 and a lower end attached to a lower 
bracket 33 disposed on a lower portion of the swing arm 
24 by a first link 32. The first link 32 is attached to re- 
spective lower ends of the pivot brackets 1 3 by a second 
link 34. 

15 [001 8] An intake air box 36 serves to temporarily store 
air in order to supply air to the engine 16. The intake air 
box 36 is mounted on upper portions of the main frames 
12. 

A fuel tank 37 is disposed upwardly of the main 
20 frames 12 and rearwardly of and closely to the intake 
air box 36. 

[001 9] A rear fender 41 has a front portion to cowl at- 
tachments 42, 43 disposed on the upper portions of the 
main frames 12. The rear fender 41 is disposed above 
25 the fuel tank 37 in covering relation thereto and above 
the rear wheel 26 in covering relation thereto. A rider's 
seat 44 is mounted on an upper surface of the rear fend- 
er 41 above the fuel tank 37. 

[0020] A front fork 45 is steerably attached to the head 

so pipe 11 . A front wheel 46 is mounted on the lower end 
of the front fork 45. The engine 1 6 has hangers 47, 48 
by which the engine 1 6 is mounted on the main frames 
12, and hangers 51 , 52 by which the engine 1 6 is mount- 
ed on the pivot brackets 13. An oil pan 53 is mounted 

35 on a lower portion of the engine 1 6. A fuel pump 54 is 
disposed in the fuel tank 37. A seat back 55 is mounted 
on the rear fender 41 behind the rider's seat 44. 
[0021] FIG. 2 is a fragmentary side elevational view 
of the rear cushion unit which is disposed closely to the 

40 vehicle frame according to the present invention. The 
rear cushion unit 28 includes a cylinder 57 filled with oil, 
a piston (not shown) movably inserted in the cylinder 57, 
a piston rod 58 connected to the piston, a swing arm 
attachment 61 mounted on an end of the cylinder 57 for 

45 attachment to the upper bracket 31 of the swing arm 24, 
a link attachment 62 mounted on an end of the piston 
rod 58 for attachment to the first link 32, and a spring 63 
interposed between the swing arm attachment 61 and 
the link attachment 62. 

so [0022] The first link 32 has three support shafts 65, 
66, 67. The first link 32 is swingably mounted on the low- 
er bracket 33 by the support shaft 65 and swingably 
mounted on the rear cushion unit 28 by the support shaft 
66. The second link 34 is swingably mounted on the first 

55 link 32 by the support shaft 67. 

The second link 34 is swingably mounted by a sup- 
port shaft 70 by two link attachments 69 (the link attach- 
ment 69 remoter from the viewer is not shown) disposed 
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on a cross beam 68 which interconnects the lower ends 
of the pivot brackets 13. 

[0023] FIG. 3 is a plan view of the motorcycle accord- 
ing to the present invention. The left and right main 
frames 1 2 has respective inclined portions 1 2a spread- 5 
ing rearwardly from the head pipe 1 1 and respective par- 
allel portions 12b extending substantially parallel to 
each other rearwardly from the rear ends of the inclined 
portions 12a. The intake air box 36 is disposed on the 
upper portions of the left and right main frames 1 2, and 
the fuel tank 37 is disposed rearwardly of and adjacent 
to the intake air box 36. A front throttle body 71 is at- 
tached to the front cylinder 16a (see FIG. 1) of the en- 
gine 16, and a rear throttle body 72 is attached to the 
rear cylinder 16b (see FIG. 1). The reference numeral 
73 represents a fuel injection control unit. 
[0024] FIG. 4 is a fragmentary perspective view show- 
ing the vehicle frame structure according to the present 
invention. Only the lower portions of the pivot brackets 
13 are interconnected by the cross beam 68. The vehi- 
cle frame 1 4 shown in FIG. 1 is constructed of the head 
pipe 11, the main frames 12, the pivot brackets 13 
shown in FIG. 4, and the cross beam 68. The link at- 
tachments 69 for connection to the second link 34 (see 
FIG. 2) are mounted on a lower portion of the cross 
beam 68. 

Because only the lower portions of the pivot brack- 
ets 1 3 are interconnected by the cross beam 68, a large 
space is created between the upper portions of the pivot 
brackets 13 for accommodating various parts therein. 
[0025] FIG. 5 is a view showing the manner in which 
the swing arm and the rear cushion unit mounted on the 
vehicle frame structure according to the present inven- 
tion operate. 

[0026] When the end of swing arm 24 closer to the 
rear wheel 26 (see FIG. 1) is swung upwardly from the 
imaginary-line position (shown in FIG. 1) as indicated 
by the arrow© the first link 32 attached to the lower 
portion of the swing arm 24 swings about the support 
shaft 65 as indicated by the arrow (D . Since the link 
attachment 62 of the rear cushion unit 28 is lifted as in- 
dicated by the arrow© in response to the swinging of 
the first link 32, the rear cushion unit 28 is compressed, 
generating damping forces. 

[0027] At this time, even if the swing arm 24 swings 
to the uppermost position, since the rear cushion unit 
28 does not enter between the upper portions of the piv- 
ot brackets 13, the large space is maintained between 
the upper portions of the pivot brackets 13. 
[0028] As described above with reference to FIGS. 1 , 
3, and 4, the present invention resides in the motorcycle 
10 having the left and right main frames 12 extending 
rearwardly from the head pipe 1 1 , the pivot brackets 1 3 
mounted on the respective rear ends of the main frames 
12, and the pivot shaft 25 extending between the pivot 
brackets 13 with the rear wheel supporting swing arm 
24 being vertically swingably mounted on the pivot shaft 
25, characterized in that the rear cushion unit 28 has the 



upper end mounted on the swing arm 24 and the lower 
end couple to the pivot brackets 1 3 in the position below 
the pivot shaft 25, the pivot brackets 13 being coupled 
to each other by the cross beam 68 at their lower ends. 
[0029] Since the left and right pivot brackets 13 are 
coupled to each other by the cross beam 68 at their low- 
er ends, a fuel tank, electric parts, or other parts, for ex- 
ample, can be clustered between the upper portions of 
the left and right pivot brackets 13, and those parts can 
be disposed near the center of gravity of the vehicle 
body. Therefore, the maneuvering capability of racing 
and off-road vehicles incorporating such an arrange- 
ment can be increased. 

When the vehicle is assembled, the distance that 
the worker needs to move can be reduced, and hence 
the productivity of the vehicle is increased. 

Furthermore, the size of the vehicle is reduced be- 
cause of the clustered arrangement of the parts. 
[0030] FIG. 6 is a fragmentary perspective view of a 
vehicle frame structure according to another embodi- 
ment of the present invention. Left and right pivot brack- 
ets 1 3 are independent of each other without being cou- 
pled to each other, and a vehicle frame 77 is constructed 
of the head pipe 11, the main frames 12 shown in FIG. 
1 , and the pivot brackets 13 shown in FIG. 6. 

The left and right pivot brackets 13 are supported 
by the engine 16 attached to these pivot brackets 13 
and the pivot shaft 25 extending between the pivot 
brackets 13. 

[0031] As described above with reference to FIGS. 1 
and 6, the present invention resides in the motorcycle 
10 having the left and right main frames 12 extending 
rearwardly from the head pipe 1 1 , the pivot brackets 1 3 
mounted on the respective rear ends of the main frames 
12, and the pivot shaft 25 extending between the pivot 
brackets 13 with the rear wheel supporting swing arm 
24 being vertically swingably mounted on the pivot shaft 
25, characterized in that the rear cushion unit 28 has the 
upper end mounted on the swing arm 24 and the lower 
end couple to the pivot brackets 1 3 in the position below 
the pivot shaft 25, the pivot brackets 1 3 being independ- 
ent of each other without being coupled to each other. 
[0032] Since the left and right pivot brackets 13 are 
independent of each other without being coupled to 
each other, a fuel tank, electric parts, or other parts, for 
example, can be clustered between the left and right 
brackets, and those parts can be disposed near the 
center of gravity of the vehicle body. Therefore, the 
maneuvering capability of racing and off-road vehicles 
incorporating such an arrangement can be increased. 
[0033] As compared with a conventional arrangement 
in which a cross pipe is mounted on a vehicle frame, the 
vehicle frame 77 constructed of the head pipe 11, the 
main frames 12, and the pivot brackets 13 according to 
the present invention is simple in structure, resulting in 
a reduction in the cost to manufacture the vehicle frame 
77. 

Because the parts are clustered at the center of 
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the vehicle, when the vehicle is assembled, the distance 
that the worker needs to move can be reduced, and 
hence the productivity of the vehicle is increased. The 
size of the vehicle is reduced because of the clustered 
arrangement of the parts. 

[0034] FIG. 7 is a fragmentary side elevational view 
showing a comparative example of a vehicle frame 
structure. Left and right main frames 101 (the main 
frame 101 remoter from the viewer is not shown) of a 
vehicle frame 100 have rear portions coupled to each 
other by an upper cross pipe 1 02 and a lower cross pipe 
1 03. A rearwardly projecting bracket 1 04 is mounted on 
the upper cross pipe 102, and a rear cushion unit 106 
has an upper end attached to the bracket 1 04 and a low- 
er end attached to a lower portion of a swing arm 1 08 
by a link 1 07. The link 1 07 is attached to rear lower ends 
of the main frames 101 by a link 111. 
[0035] Because the upper cross pipe 1 02 is disposed 
between the main frames 101 , the space between the 
main frames 1 01 is reduced, and such a space near the 
center of the vehicle body cannot effectively be utilized. 
[0036] The present invention with the above structure 
offers the following advantages: 

In the vehicle frame structure for a motorcycle ac- 
cording to claim 1 , the upper end of the cushion unit is 
mounted on the swing arm, the lower end of the cushion 
unit is coupled to the brackets in a position below the 
pivot shaft, and the brackets are independent of each 
other without being coupled to each other. Therefore, a 
fuel tank, electric parts, or other parts, for example, can 
be clustered between the left and right brackets, and 
those parts can be disposed near the center of gravity 
of the vehicle body. Therefore, the maneuvering capa- 
bility of racing and off-road vehicles incorporating such 
an arrangement can be increased. 
[0037] As compared with a conventional arrangement 
in which a cross pipe is mounted on a vehicle frame, the 
vehicle frame constructed of the main frames and the 
brackets according to the present invention is simple in 
structure, resulting in a reduction in the cost to manu- 
facture the vehicle frame. 

When the vehicle is assembled, the distance that 
the worker needs to move can be reduced, and hence 
the productivity of the vehicle is increased. The size of 
the vehicle is reduced because of the clustered arrange- 
ment of the parts. 

[0038] In the vehicle frame structure for a motorcycle 
according to claim 2, the upper end of the cushion unit 
is mounted on the swing arm, the lower end of the cush- 
ion unit is coupled to the brackets in a position below 
the pivot shaft, and the brackets have respective lower 
ends coupled to each other by the cross beam. Conse- 
quently, a fuel tank, electric parts, or other parts, for ex- 
ample, can be clustered between the upper portions of 
the left and right brackets, and those parts can be dis- 
posed near the center of gravity of the vehicle body. 
Therefore, the maneuvering capability of racing and off- 
road vehicles incorporating such an arrangement can 



be increased. 

[0039] When the vehicle is assembled, the distance 
that the worker needs to move can be reduced, and 
hence the productivity of the vehicle is increased. 

5 Furthermore, the size of the vehicle is reduced be- 

cause of the clustered arrangement of the parts. 
[0040] A rear cushion unit 28 has an upper end 
mounted on a swing arm 24 and a lower end coupled to 
pivot brackets 13 in a position below a pivot shaft 25. 

10 The pivot brackets 13 are independent of each other 
without being coupled to each other. 

A fuel tank, electric parts, or other parts, for exam- 
ple, can be clustered between the left and right brackets 
near the center of gravity of the vehicle body, and those 

15 parts can be disposed near the center of gravity of the 
vehicle body. Therefore, the maneuvering capability of 
racing and off-road vehicles incorporating such an ar- 
rangement can be increased. The vehicle frame can be 
simplified in structure and can be manufactured at a re- 

20 duced cost. When the vehicle is assembled, the dis- 
tance that the worker needs to move can be reduced, 
and hence the productivity of the vehicle is increased. 
The size of the vehicle is reduced because of the clus- 
tered arrangement of the parts. 

25 

Claims 

1 . A vehicle frame structure for a motorcycle (1 0) hav- 
30 ing a pair of left and right main frames (12) extend- 
ing rearwardly from a head pipe (11), brackets (13) 
mounted on respective rear ends of the main 
frames (12), and a pivot shaft (25) extending be- 
tween the brackets (1 3) with a rear wheel (26) sup- 

35 porting swing arm (24) being vertically swingably 
mounted on the pivot shaft (25), characterized in 
that a cushion unit (28) has an upper end (61) 
mounted on said swing arm (24) and a lower end 
(62) coupled to the brackets (1 3) in a position below 

40 said pivot shaft (25), said brackets (13) being inde- 
pendent of each other without being coupled to 
each other. 

2. A vehicle frame structure for a motorcycle (1 0) hav- 
45 ing a pair of left and right main frames (12) extend- 
ing rearwardly from a head pipe (11), brackets (13) 
mounted on respective rear ends of the main 
frames (12), and a pivot shaft (25) extending be- 
tween the brackets (13) with a rear wheel (26) sup- 

50 porting swing arm (24) being vertically swingably 
mounted on the pivot shaft (25), characterized in 
that a cushion unit (28) has an upper end (61) 
mounted on said swing arm (24) and a lower end 
(62) coupled to the brackets (1 3) in a position below 

55 said pivot shaft (25), said brackets (13) having re- 
spective lower ends coupled to each other by a 
cross beam (68). 
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